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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate a color breakup caused 
when a quick eyeball movement is made when a moving picture or 
an image is observed and to drive a field sequential color type 
liquid crystal display device with a low power consumption. 
SOLUTION: The total power consumption is suppressed low by 
displaying images normally by a field sequential color system by 
RGB driving, RGBW driving, etc., and switching the display to 
monochromatic display for an image of characters. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the color of a liquid crystal panel, the light source which irradiates said liquid crystal panel, 
and said light source -- time order the drive which performs color display by time additive mixture of 
colors in the liquid crystal display equipped with the driving means which switches next and controls 
transparency or the reflective condition of said liquid crystal panel synchronizing with it, and the drive 
which perform mono-color display which indicates by gradation by one color -- since - the liquid 
crystal display characterized by to have two or more becoming driving means. 
[Claim 2] The driving means which performs said mono-color display is a liquid crystal display 
according to claim 1 characterized by what is displayed by any 1 color of the light source. 
[Claim 3] The driving means which performs said mono-color display is a liquid crystal display 
according to claim 1 characterized by displaying any 2 colors of the light source, or three colors on 
coincidence. 

[Claim 4] The driving means which performs said mono-color display is a liquid crystal display given in 
either of claims 1 or 3 characterized by what is displayed in red, green, or the blue. 
[Claim 5] The driving means which performs said mono-color display is a liquid crystal display given in 
either of claims 1 -3 characterized by what is displayed in neutral colors. 

[Claim 6] Said neutral colors are liquid crystal displays according to claim 5 characterized by the white 
thing. 

[Claim 7] Said neutral colors are liquid crystal displays according to claim 5 characterized by being 
cyanogen, a Magenta, or yellow. 

[Claim 8] The driving means which performs said color display is a liquid crystal display given in either 
of claims 1-7 characterized by forming one frame by acting as Junji Men of the three fields which 
consist of red, green, and blue. 

[Claim 9] The driving means which performs said color display is a liquid crystal display given in either 
of claims 1-7 characterized by forming one frame by acting as Junji Men of the three fields which 
consist of red, green, and blue twice. 

[Claim 10] The driving means which performs said color display is a liquid crystal display given in 
either of claims 1-7 characterized by forming one frame in the three fields which consist of red, green, 
and blue by acting as Junji Men of the four or more fields which added the field of the neutral colors 
except said three primary colors. 

[Claim 11] The neutral colors of a driving means which perform said color display are liquid crystal 
displays according to claim 1 0 characterized by the white thing. 

[Claim 12] The neutral colors of a driving means which perform said color display are liquid crystal 
displays according to claim 10 characterized by being cyanogen, a Magenta, or yellow. 
[Claim 13] The neutral colors of a driving means which perform said color display are liquid crystal 
displays according to claim 10 characterized by being cyanogen, a Magenta, yellow, and any two white 
combination or more. 

[Claim 14] It is the liquid crystal display according to claim 13 characterized by for the neutral colors of 
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a driving means which perform said color display being cyanogen, a Magenta, yellow, and any three 
white combination, and inserting the field of said neutral colors between red, green, and the field of each 
blue color respectively. 

[Claim 15] Said light source is a liquid crystal display given in either of claims 1-14 characterized by 
consisting of an LED component. 

[Claim 16] Said light source is a liquid crystal display according to claim 15 characterized by consisting 
of red, green, and said three blue LED components or more. 

[Claim 17] Said light source is a liquid crystal display according to claim 15 characterized by consisting 
of red, green, blue, and said four white LED components or more. 

[Claim 18] A liquid crystal display given in either of claims 16 or 17 characterized by choosing either of 
said LED components and performing mono-color display. 

[Claim 19] A liquid crystal display given in either of claims 1-18 characterized by having a switch 
means for switching said two or more driving means to arbitration. 

[Claim 20] A liquid crystal display given in either of claims 1-19 characterized by having a switch 
means for switching the color of said mono-color display to arbitration. 

[Claim 21] A liquid crystal display given in either of claims 1-20 characterized by switching said two or 
more driving means automatically according to a display image pattern. 

[Claim 22] The liquid crystal display according to claim 21 characterized by switching to the driving 
means which performs said mono-color display at the time of said display image by which it was 
indicated by gradation by one color. 

[Claim 23] A liquid crystal display given in either of claims 21 or 22 characterized by switching to the 
driving means which performs said mono-color display at the time of said display image displayed with 
16 or less gradation low gradation. 

[Claim 24] The liquid crystal display according to claim 23 characterized by switching to the driving 
means which performs said mono-color display at the time of said display image displayed with 2 
gradation. 

[Claim 25] A liquid crystal display given in either of claims 21-24 characterized by switching to the 
driving means which performs said mono-color display at the time of said display image displayed in 
written form. 

[Claim 26] The driving means which performs said mono-color display is a liquid crystal display given 
in either of claims 21-25 characterized by what is displayed in the fixed field of said display image. 
[Claim 27] A liquid crystal display given in either of claims 21-26 characterized by switching to the 
driving means which performs said mono-color display in case said display image moves horizontally or 
vertically. 

[Claim 28] A liquid crystal display given in either of claims 1-27 characterized by choosing the color of 
said light source by switching of said liquid crystal panel. 

[Claim 29] A liquid crystal display given in either of claims 1-28 characterized by having a power 
supply section for supplying power in said liquid crystal display, and switching said two or more driving 
means to it according to the power residue of said power supply section. 

[Claim 30] The liquid crystal display according to claim 29 characterized by switching to the driving 
means performed by said mono-color display when there are few said power residues. 
[Claim 31] The liquid crystal display according to claim 30 characterized by blinking said mono-color 
display when there are few said power residues. 

[Claim 32] A liquid crystal display given in either of claims 1-31 characterized by providing an 
oscillating sensing means in said liquid crystal display, and switching according to the amount of 
vibration. 

[Claim 33] Said oscillating sensing means is a liquid crystal display according to claim 32 characterized 
by attaching in the display body section the sensor which senses vibration. 
[Claim 34] Said liquid crystal panel is a liquid crystal display given in either of claims 1-33 
characterized by being in OCB mode with which at least the front face of bend orientation liquid crystal 
arranged the phase compensating plate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to field sequential color liquid crystal displays suitable for 
a movie display, such as especially an indicating equipment used for pocket mold television, a personal 
digital assistant, etc., or a monitor, large-sized television, etc. 
[0002] 

[Description of the Prior Art] Without attaching a color filter to each pixel, the liquid crystal display of a 
field sequential color method is a method which indicates the image of three colors by sequential by 1 
pixel, and has an advantage, like high permeability and high resolution-ization can be attained compared 
with the liquid crystal of the conventional drive method. However, when a scene with some which move 
quickly, and human being's look move quickly (saccade), or when the body of a display shakes, the 
problem of the color breakup of being perceived the color have attached the location gap of the' 
remaining color of R on a retina, G, and B signal arises. Various methods which devised the drive 
method as this cure against color breakup, for example as indicated by JP,9-90916,A etc. are proposed. 
[0003] Drawin gs is ON/OFF drive of the liquid crystal cell of the liquid crystal shutter optical system 
in the display panel indicated by JP,9-90916,A, and B (blue), G (green) and R (red) which were chosen 
by this liquid crystal cell within one frame, and drawing showing the sequence of the image of W 
(white) each color, the plane sequence according to at least one or more fields in addition to the three 
primary colors of RGB -- the display is constituted so that one frame may be formed with degree method 
and a color picture can be displayed. One frame is formed in the field of the field of the neutral colors of 
R, G, and B three primary colors and white, or neutral colors in three primary colors. 
[0004] The part which added the chrominance signal of the front field produced by time amount gap by 
such configuration while the display time of each field became for a short time is displayed whitely. 
Moreover, the chrominance signals B and R added slightly forward and backward are colors which are 
not very conspicuous. Therefore, it becomes possible to give an indication which does not almost have 
color breakup. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the case of the above liquid crystal displays, the 
following technical problems were left behind. That is, since it is necessary to write in the 1 field of' 
neutral colors further in addition to (1) red, green, blue, and the three fields, the liquid crystal of a high- 
speed response is more needed. 

[0006] (2) Since the standup at the time of a response and the count of falling increase, only the part will 
lose brightness. Therefore, power consumption will become large in order to obtain brightness 
equivalent to the former. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, the field sequential 
color method liquid crystal display of this application was considered as the following configurations, 
namely, the color of (1) liquid crystal panel, the light source which irradiates said liquid crystal panel, 
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and said light source -- time order - the drive which performs color display by time additive mixture of 
colors in the liquid crystal display equipped with the driving means which switches next and controls 
transparency or the reflective condition of said liquid crystal panel synchronizing with it, and the drive 
which performs mono-color display which indicates by gradation by one color ~ since -- it considered as 
the configuration equipped with two or more becoming driving means. 
[0008] (2) The driving means which performs said mono-color display was considered as the 
configuration displayed by any 1 color of the light source. 

[0009] (3) The driving means which performs said mono-color display was considered as the 
configuration which displays any 2 colors of the light source, or three colors on coincidence. 
[0010] (4) The driving means which performs said mono-color display was considered as the 
configuration displayed in red, green, or the blue. 

[001 1] (5) The driving means which performs said mono-color display was considered as the 
configuration displayed in neutral colors. 

[0012] (6) Said neutral colors were taken as the configuration characterized by the white thing. 
[0013] (7) Said neutral colors were taken as the configuration which is cyanogen, a Magenta, or yellow. 
[0014] (8) The driving means which performs said color display was considered as the configuration 
which forms one frame by acting as Junji Men of the three fields which consist of red, green, and blue. 
[0015] (9) The driving means which performs said color display was considered as the configuration 
which forms one frame by acting as Junji Men of the three fields which consist of red, green, and blue 
twice. 

[0016] (10) The driving means which performs said color display was considered as the configuration 
which forms one frame in the three fields which consist of red, green, and blue by acting as Junji Men of 
the four or more fields which added the field of the neutral colors except said three primary colors. 
[0017] (1 1) The neutral colors of a driving means which perform said color display were taken as the 
white configuration. 

[0018] (12) The neutral colors of a driving means which perform said color display were taken as the 
configuration which is cyanogen, a Magenta, or yellow. 

[0019] (13) The neutral colors of a driving means which perform said color display were taken as the 
configuration which are cyanogen, a Magenta, yellow, and any two white combination or more. 
[0020] (14) The neutral colors of a driving means which perform said color display are cyanogen, a 
Magenta, yellow, and any three white combination, and the field of said neutral colors was respectively 
considered as the configuration inserted between red, green, and the field of each blue color. 
[0021] (15) Said light source was considered as the configuration which consists of an LED component. 
[0022] (16) Said light source was considered as the configuration which consists of red, green, and said 
three blue LED components or more. 

[0023] (17) Said light source was considered as the configuration which consists of red, green, blue, and 
said four white LED components or more. 

[0024] (18) It considered as the configuration which chooses either of said LED components and 
performs mono-color display. 

[0025] (19) It considered as the configuration equipped with the switch means for switching said two or 
more driving means to arbitration. 

[0026] (20) It considered as the configuration equipped with the switch means for switching the color of 
said mono-color display to arbitration. 

[0027] (21) It considered as the configuration which switches said two or more driving means 
automatically according to a display image pattern. 

[0028] (22) It considered as the configuration switched to the driving means which performs said mono- 
color display at the time of said display image by which it was indicated by gradation by one color. 
[0029] (23) It considered as the configuration switched to the driving means which performs said mono- 
color display at the time of said display image displayed with 16 or less gradation low gradation. 
[0030] (24) It considered as the configuration switched to the driving means which performs said mono- 
color display at the time of said display image displayed with 2 gradation. 
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[0031] (25) It considered as the configuration switched to the driving means which performs said mono- 
color display at the time of said display image displayed in written form. 
[0032] (26) The driving means which performs said mono-color display was considered as the 
configuration displayed in the fixed field of said display image. 

[0033] (27) When said display image moved horizontally or vertically, it considered as the configuration 
switched to the driving means which performs said mono-color display. 

[0034] (28) It considered as the configuration which chooses the color of said light source by switching 
of said liquid crystal panel. 

[0035] (29) It has a power supply section for supplying power to said liquid crystal display, and 
considered as the configuration which switches said two or more driving means according to the power 
residue of said power supply section. 

[0036] (30) When there were few said power residues, it considered as the configuration switched to the 
driving means performed by said mono-color display. 

[0037] (31) When there were few said power residues, it considered as the configuration which blinks 
said mono-color display. 

[0038] (32) The oscillating sensing means was provided in said liquid crystal display, and it considered 
as the configuration switched according to the amount of vibration. 

[0039] (33) Said oscillating sensing means was considered as the configuration in which the sensor 
which senses vibration is attached in the display body section. 

[0040] (34) Said liquid crystal panel considered at least the front face of bend orientation liquid crystal 
j^the configuration which is OCB Mohd who arranged the phase compensating plate. 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, 
referring to a drawing. 

[0042] (Gestalt 1 of operation) It explains, referring to a drawing about the 1st operation gestalt of this 
invention. 

[0043] Drawin g,! is the block diagram showing the signal-processing system of the field sequential 
liquid crystal display in the 1st operation gestalt of this invention, drawin g 1 - setting - 1 - for a 
display-image detecting element and 4, as for the drive signal-processing section and 6, the change-over 
section and 5 are [ a liquid crystal panel and 2 / a back light and 3 / a panel mechanical component and 
7 ] back light mechanical components. 

[0044] Drawing^ and drawing^ are the timing charts of a pixel drive of the field sequential liquid 
crystal display in the 1 st operation gestalt of this invention. 

[0045] The liquid crystal display of a field sequential color method was a method which indicates the 
image of three colors by sequential by 1 pixel, and a liquid crystal panel 1 is a liquid crystal panel of the 
high-speed response which does not have a color filter in each pixel, and was used as OCB Mohd's 
liquid crystal panel with which at least the front face of bend orientation liquid crystal arranged the 
phase compensating plate in the operation gestalt of **** 1 . 

[0046] Response[ high-speed ]-izing of 3 or less msecs is possible for OCB Mohd, and he is suitable for 
the animation display method of an intermittent drive like a field sequential color method with 
hypoviscosity-izing of a liquid crystal ingredient, ** eel gap-ization, etc., and there is the description of 
a wide-field-of- view angle. Moreover, without narrowing thickness of a liquid crystal layer, if compared 
with other high-speed liquid crystal like strong dielectric liquid crystal, since response[ high-speed ]- 
lzing is possible, it is easy to carry out production of a thing, and there is also a merit that high definition 
with little brightness nonuniformity and color nonuniformity is obtained. 
[0047] Dielectric constant anisotropy [ from or more 0.14 0.28 or less and the viewpoint of 
dependability ] deltaepsilon used [ refractive-index anisotropy deltan ] 12 or less thing for the liquid 
crystal ingredient from a viewpoint of an optical property. 

[0048] A back light 2 is a configuration whose color display becomes possible by consisting of LED 
components of R (red), G (green), and B (blue) each color, and carrying out color mixture of these 
colors with time. In order not to use a color filter, there is an advantage that loss of the permeability in a 
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liquid crystal panel is small, and the liquid crystal display of a low power can be obtained. 
[0049] However, the so-called problem of "color breakup" arises as a proper technical problem of a field 
sequential color method. For example, if the white image is seen, the gap with time on a screen will turn 
into a location gap on a retina, will serve as color breakup, and will be perceived. It will be perceived the 
color have stuck [ colors, such as a scene with some which move quickly, and C (cyanogen) which is the 
color mixture of Y (yellow), G, and B which is the color mixture of R, B, or G and R about a location 
gap of the remaining color of R on a retina, G, and B signal when human being's look moves quickly 
(saccade) ] at the periphery of W (white). 

[0050] Various methods which devised the drive method are proposed as a cure of this color breakup. 
As one of them, there is a method which forms one frame with the field serial mode by the field which 
applied the three primary colors of RGB and at least one or more other colors, and displays a color 
picture. That is, one frame is formed in the field of the field of R, G, and B three primary colors and 
white (W), or neutral colors (Cyanogen C, Magenta M, yellow Y) in three primary colors. The part 
which added the chrominance signal of the front field produced by time amount gap by such 
configuration while the display time of each field became for a short time is displayed whitely. 
Moreover, the chrominance signals B and R added slightly forward and backward are colors which are 
not very conspicuous. Therefore, it becomes possible to give an indication which does not almost have 
color breakup. 

[0051] However, when the pulse drive of the back light using an LED component is carried out, the 
power consumption for obtaining as required brightness as a lighting period being short (a luminescence 
ratio being small) will increase. When a RGB drive is compared with a RGBW drive as shown in the 
conventional example, twice [ about ] as many power consumption as this will be needed, and it will 
become impossible for example, to employ the advantage of a low power efficiently. 
[0052] This invention is for solving this technical problem and carrying out solution of the color 
breakup technical problem of a field sequential color method proper, and coexistence with a low power. 
[0053] Hereafter, the detail of a drive method is explained using drawing 2 and drawing 3 . The drive of 
the color display according [ (a) of drawin g 2 and drawin g 3 ] to a field sequential color method and (b) 
are the drives of the mono-color display which indicates by gradation by one color. First of all, the color 
display drive by the field sequential color method is explained. 

[0054] drawing^ (a) shows the writing to the liquid crystal in a RGB drive, the liquid crystal response, 
and the timing chart of each back light. In a RGB drive, although each field of R, G, and B is written in 
among one-frame 16.6msec(s), black is collectively written in between each field on the whole surface. 
While this prevents the color mixture between each field, OCB liquid crystal has the effectiveness of 
preventing carrying out the countertransference in spray orientation from bend orientation. 
[0055] It is necessary to complete by 16.6 / 3= 5.5 msecs or less also including back light luminescence 
and whole surface black writing from writing in each field. The time amount t5 of the whole surface 
black writing at this time should just be more than time amount t4 [ required for falling of liquid crystal 
at least ]. Moreover, the substantial numerical aperture which determines the brightness of a liquid 
crystal panel 1 is decided by the product of the percent modulation of liquid crystal, the permeability of 
a member, and a time numerical aperture. That is, it leads to the starting time amount t2 of liquid crystal 
and bringing down, shortening time amount t4 and lengthening luminescence time amount t3 (holding 
time) of R, G, and B as much as possible making a liquid crystal panel 1 bright, and making it a low 
power. 

[0056] Therefore, what has the percent modulation of liquid crystal high to a liquid crystal panel 1, and a 
thing compatible in a high-speed response are desirable, and OCB liquid crystal is suitable. For 
example, since time amount t4 of falling in high-speed OCB liquid crystal can be set to 0.5 or less 
msecs, it can set the whole surface black write-in time amount t5 as the 0.5 or less almost same msecs as 
t4. 

[0057] drawings (a) shows the writing to the liquid crystal in a RGBW drive, the liquid crystal 
response, and the timing chart of each back light. In each field, it is necessary to complete by 16.6 / 4= 
4.2 msecs or less also including back light luminescence and whole surface black writing from writing, 
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and accelerating [ of liquid crystal ] becomes still more important. Since it becomes short with 3/4 and 
the holding time of each color also becomes short even if it calculates simply total of the luminescence 
time amount t3 (holding time) of R, G, and B compared with a RGB drive, luminous efficiency falls, 
and power consumption becomes the increasing inclination. However, the technical problem of "color 
breakup" is considerably reduced according to the effectiveness of W insertion as above-mentioned. 
[0058] Then, in this invention, it usually considered as the field sequential color method, and considered 
as the configuration which switches the mono-color display drive which is a low power and color 
breakup does not generate. 

[0059] Hereafter, the actuation is described using drawing 1 . By the display image detecting element 3, 
according to the display image pattern of a liquid crystal panel 1, it is determined for a low-power drive 
whether to be the need or not, and the drive approach is chosen in the change-over section 4. 
[0060] In the operation gestalt of**** 1, the usual drive method is the RGB drive of a field sequential 
color method, and was made into the method which writes in black collectively between the writing of 
RGB each field, green as an example of a low-power drive method - it considered as the mono-color 
display which indicates by gradation by (G). The back light 2 consists of LED components of three 
colors of R, G, and B. 

[0061] G monochrome drive is explained using drawing 2 (b). It expresses only as the LED component 
of G among back lights 2, and the LED component of R and B is erased. By this, the power 
consumption of G monochrome drive becomes the abbreviation 1/3 of a field sequential color method 
drive. 

[0062] For example, when displaying alphabetic characters, such as a screen, an e-mail, etc. which 
indicated by gradation by one color with the cellular phone etc., even if it does not indicate by full color 
by RGB drive, it is switching to G monochrome drive of a low power, and the power consumption as 
total can be fallen. 

[0063] Moreover, it may detect whether it is character representation by the display image detecting 
element 3, and you may switch to G monochrome drive automatically. Or the switch carbon button 
which switches a RGB drive and G monochrome drive is produced, and the same effectiveness is 
acquired even if it switches to G monochrome drive by decision of an observer. 
[0064] Moreover, when it is hard to read the alphabetic character in which color breakup occurred and 
was displayed by the hand deflection etc. on the occasion of a RGB drive, color breakup can be canceled 
by switching to G monochrome drive. 

[0065] Or when the picture displayed with an alphabetic character or 16 or less gradation low gradation 
is observed with a dynamic image, the color breakup of the profile part of a picture tends [ very ] to be 
conspicuous. Especially the image displayed on a white ground with 2 gradation, such as black, has 
remarkable color breakup. Such a display image of low gradation can cancel color breakup by switching 
to G monochrome drive, and can raise the visibility of a picture, and the readability of an alphabetic 
character. 

[0066] Furthermore, since color breakup is conspicuous and the readability of an alphabetic character is 
remarkably reduced when the screen which makes character representation a subject by the cellular 
phone, a monitor, etc. is scrolled length and horizontally, the method automatically switched to G 
monochrome drive may be used. 

[0067] Or when scrolling an alphabetic character in the image field in which a telop, teletext broadcast 
(method which carries out multiplex [ of an alphabetic character, a graphic form, the addition voice, 
etc. ], and broadcasts them to 14-16H of the vertical-retrace-line period of the video signal of television 
broadcasting, and 21H), etc. of TV broadcast were restricted, only a scrolling field is switching to G 
monochrome drive, and can cancel the color breakup of an alphabetic character part. For example, if it 
detects that alphabetic character scrolling is the field of upper part 1 / 6 of a screen by the display image 
detecting element 3, only the green field will turn ON liquid crystal switching of the field, and it will 
become possible by writing black in other fields. Moreover, power consumption can be fallen, if only 
the green LED component of a scrolling field is made to turn on and other LED components are erased. 
[0068] With the gestalt 1 of this operation, although the color of mono-color display was made green, 
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W 5 ite ' 7 an0g T' a Ma g enta > and yellow are sufficient, considering the readability of an 

I SSf? I u ! , WhltC 0t iS 3 bl3ck a,phabetic character t0 a white - being green (it being 

a black alphabetic character to a green tract of land) - it is the best 8 

[0069] Although color breakup is not produced even if it makes coincidence emit light and carries out 
mono-color display of two colors or the three colors among the light sources, such as an LED 

onSor U ° f m ° re effeCtiVe t0 diSpl3y ^ Hght S ° UrCe ° n the CUre against a low P° wer °nly by 

[0070] Moreover, although the operation gestalt of**** 1 explained the example which considered the 

Sn e veXh ntiaI T th ° d f ^ RGB dnV6 ' f ° r COlOT breaku P P revention of. drive, the RGB W 

RGB Y S t? n r tral C ° l0rS ' a RGBRGB drive ' a RGBC drive > a R GBM drive, and the 

KUti Y drive are usually more effective. 

22 f u Urth 5T re ' thC LE ° com P° nent of a ba ok light 2 serves as a low-power drive by setting it as 
each field and the same color which act as Junji Men by the field sequential color method since W field 

o^T,ku^rTuu\ G ' f d B by COinddenCe in the Case of the 3 c °'- LED component 
of R, G, and B but W field will be displayed once by LED of W in the case of the 4 color LED 

made inte 1° ™ . ' ^ ^ Sh ° Wn in (b) if the RGBW drive shown b y dra ™ng3 (a) is 
made into an example, the part power consumption can be fallen 

[0072] Moreover, since what is necessary is just to display either of the colors of an LED component 
mono-color display is simply realizable. For example, what is necessary is just to choose oTSe LED 
components of four colors of R, G, B, and W, when a drive is usually a RGBW drive 

irlaId°L e ^ P h e ' ^ Sel6Cti0n C uT b ° n bUtt ° n f ° r Cairying ° Ut a C0l0r setu P of mono-color display is 
prepared, and an observer may enable it to choose the color according to liking. Furthermore an 

colTnenTofS C * ^J**" t0 ^ by dther ° f the ^D 

c!3d B free ' ° n C ° mCldenCe 2 times or 3 times > and se «i"g »P the brightness ratio of R, 

T'sdZZl hv 2^ ^ sua Hy ^e into a field sequential color method and an alphabetic character 
a totaf ciri/ C0nflguratl0ns > the h 4 uid ^stal display in which a low power is possible 

vLiblhty 1 8 10 m0n °- C0l0r drive of a low P° wer with high readability and 

2" 2 ° f ° Perati ° n) 11 6XplainS ' referring t0 a drawin § a hout the 2nd operation gestalt of this 

EISS^ 4 / 8 bl °? diagram showin § *e signal-processing system of the field sequential 

he oW f , 1SP y m ° Perati ° n 8eSta,t ° f this mVention - 1 " a h > id crystal panel q and 2 „ for 

toe drive signal-processing section and 6, as for a back light mechanical component and 8 a panel 

ZuZ* C °T°, n T- and 7 "5 [ a b3Ck bght and 4 7 the cha ^-over section and 5 / a cell '] the 
accumulation-of-electncity residue detection sections J 

E^Srt^? ° f " 8 ^f™ 8 Wh6ther * 18 3 l0W -P° Wer drive in the a ccumulation-of- 
f residue detection section 9, when power is folly supplied to the cell 8 by the change-over 

estTe rtTJ^S^Z^F" aPPr ° a ? iS Ch0S6n ' and When the a — ion-ofSecIridty 
residue ot a cell 8 decreases, the G drive approach is chosen. 

[0078] The RGB drive of a low-power drive method considered as the method which writes in black 

c «tT Lt e T en Ca ? fi6ld Wrfting ° f RGBW ' and the RGB drive *e low power drive usually 
considered the drive as G monochrome drive as an example y 

TlmZ e centwv en ^ ^ ^ ° f aCCUmulati ° n ° f eleCtricit y of char S e mold dc-batteries, such 
Tc ric Z a i 2 TV C ° nSlderS 38 3 RGB drive ' md when *e amount of accumulation of 
electricity of a dc-battery is less than 10%, a setup which switches to G monochrome drive of a low 
power automatically is carried out. 

[0080] Moreover, a configuration which the amount of cell accumulation of electricity decreases and 
whenTeedf f , ^fr^ " *«* to bUnk * red monochromatic specmSS^old 
i£I a a y C S. b3ttery " Ch3rge 1 ^ 3 tr3nSfer SWitCh ' - d 1S Switched ^ 
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[0081] When cell residues, such as a cellular phone, fall, the effectiveness of the power consumption as 
total becomes high, and it comes to be able to carry out the long duration use of it by switching to G 
monochrome drive as compared with the drive of only the conventional field sequential color method 
according to this configuration. 

[0082] (Gestalt 3 of operation) It explains, referring to a drawing about the 3rd operation gestalt of this 
invention. 

[0083] Drawing ! is the block diagram showing the signal-processing system of the field sequential 
liquid crystal display in the 3rd operation gestalt of this invention. 1 - a liquid crystal panel and 2 - for 
the drive signal-processing section and 6, as for a back light mechanical component and 10 a panel 
mechanical component and 7 are [ a back light and 4 / the change-over section and 5 / a sway sensor and 
1 1 ] oscillating detecting elements. 

[0084] According to the amount of vibration measured by the oscillating detecting element 1 1 with the 
sway sensor 10, it determines whether to be a low-power drive and a drive is switched in the change- 
over section 4. As an example, the RGB drive of a drive considered as the method which writes in black 
collectively between the writing of RGB each field, and was usually taken as green G monochrome 
drive which carries out monochromatic specification as an example of a color breakup prevention drive 
method. 

[0085] For example, what is necessary is just to make a mono-color display drive choose automatically 
since color breakup occurs like the time of dynamic-image observation by the field sequential color 
method when a hand deflection arises with a cellular phone etc. 

[0086] Even when according to this configuration the color breakup by hand deflections, such as a 
cellular phone, arises and the readability of an alphabetic character falls remarkably, an alphabetic 
character becomes readable by changing to G monochromatic specification drive. Moreover, since 
power consumption becomes low by G monochromatic specification drive, the effectiveness of total 
power consumption can be gathered. 

[0087] As mentioned above, according to the configuration shown with the gestalten 1-3 of operation 
the liquid crystal display in which high-definition animation display is possible can be obtained possible 
[ a low power ] as total by the configuration which a field sequential color method drive and color 
breakup are not as a drive which usually performs color display, and switches the mono-color display 
dnveofa low power. 

[0088] In addition, although considered as the green monochrome drive with the 3rd operation gestalt 
from **** 1 as mono-color display, it is effective also by the color of red, blue, white, cyanogen a 
Magenta, and yellow. 

[0089] Moreover, although the RGB drive method was made into the example and the 3rd operation 
gestalt explained it from **** 1 as color display, **, such as a RGBRGB drive, a RGBW drive a RGBC 
drive, a RGBM drive, and a RGBY drive, are also effective. 

[0090] Moreover, although the example of OCB Mohd liquid crystal explained as a liquid crystal panel 
1 with the gestalt 1 of operation, even if it uses TN Mohd using other high-speed liquid crystal, for 
example, liquid crystal ingredient of low viscosity, and strong dielectric liquid crystal and 
antiferroelectric liquid crystal, it is possible to acquire the same effectiveness. 
[0091] Moreover, although the usual drive method is a RGB drive and the case of the method which 
writes in black collectively between the writing of RGB each field was explained with the gestalt 3 of 
the operation from the gestalt 1 of operation, the method which writes in the black field as well as RGB 
each field between the writing of RGB each field may be used. 
[0092] 

[Effect of the Invention] As explained above, the liquid crystal display by this invention can do the 
following operation effectiveness so. That is, the liquid crystal display in which high-definition 
animation display is possible can be obtained possible [ a low power ] as total by the configuration 
which a field sequential color method drive and color breakup are not usually as color display, and 
switches the mono-color display drive of a low power. Since the liquid crystal equipment of the field 
sequential color method of a low power can be offered from the above thing, industrial value is size very 
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much. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused 'by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Filing Date] February 9, Heisei 17 (2005. 2.9) 
[Procedure amendment 1] 
[Document to be Amended] Specification 
[Item(s) to be Amended] Claim 
[Method of Amendment] Modification 
[The contents of amendment] 
[Claim(s)] 
[Claim 1] 

Liquid crystal panel, 

The light source which irradiates said liquid crystal panel, 

In the liquid crystal display equipped with the driving means which switches the color of said light 
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source by time amount sequential, and controls transparency or reflective condition of said liquid crystal 
panel synchronizing with it, 

The drive which performs color display by time additive mixture of colors, 

the drive which performs mono-color display which indicates by gradation by one color -- since -- the 
liquid crystal display characterized by having two or more becoming driving means. 
[Claim 2] 

The driving means which performs said mono-color display is a liquid crystal display according to claim 
1 characterized by what is displayed by any 1 color of the light source 
[Claim 3] 

The driving means which performs said mono-color display is a liquid crystal display according to claim 
1 characterized by displaying any 2 colors of the light source, or three colors on coincidence 
[Claim 4] 

The driving means which performs said mono-color display is a liquid crystal display given in either of 
claims 1-3 characterized by what is displayed in neutral colors 
[Claim 5] 

Said neutral colors are liquid crystal displays according to claim 4 characterized by the white thing 
[Claim 6] 

A liquid crystal display given in either of claims 1-5 characterized by having a switch means for 
switching said two or more driving means to arbitration 
[Claim 7] 

A liquid crystal display given in either of claims 1-6 characterized by having a switch means for 
switching the color of said mono-color display to arbitration 
[Claim 8] 

A liquid crystal display given in either of claims 1-7 characterized by switching said two or more 
driving means automatically according to a display image pattern. 
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